10. DETAILED ANALYSIS OF ALTERNATIVES

This section documents the detailed analysis of alternatives retained in the initial screening (refer to
Section 9.6). Results of this analysis will form the basis for future activities such as identification of a
preferred alternative for the sites and preparation of tke Proposed Plan. Subsequent to appropriate review
and comment of the Remedial Investigation/Feasibilit’ Study (RUFS) and the Proposed Plan, the detailed
analysis will support the final selection of remedial ac:ions for the OU 9-04 sites and preparation of the
Record of Decision (ROD).

10.1 Introduction

The detailed analysis section assesses remedial ¢ction alternatives with respect to nine evaluation
criteria. This analysis is more thorough and extensive than the initial screening presented in Section 9. The
nine evaluation criteria form the basis for conducting the detailed analysis, which influences selection of an
appropriate remedial action. The intent of this analysis is to present relevant information in sufficient detail
to allow decision-makers [i.e., Department of Energy-hicago Operations Office (DOE-CH), Environmental
Protection Agency (EPA), and Idaho Department of Hzalth and Welfare (IDHW)] to select an appropriate
alternative. Evaluation against the nine criteria is the basis for determining the ability of a remedial action
alternative to satisfy Comprehensive Environmental Rzsponse, Compensation, and Liability Act (CERCLA)
remedy selection requirements.

The detailed analysis is conducted in two distinc. phases. Initially, alternatives are assessed
individually against the evaluation criteria. Results of the individual analysis are then used in a relative or
comparative analysis (second phase). This second analysis identifies advantages and disadvantages of the
alternatives relative to one another, so that key tradeoffs which decision makers must balance can be
tdentified.

A description of each evaluation criterion outlined in 40 CFR 300.430(e)(9)(iii) is presented below.
10.1.1 Overall Protection of Human Health and the Environment

Alternatives shall be assessed to determine whether they can adequately protect human health and the
environment, in both the short and long term, from unacceptable risks posed by hazardous substances,
pollutants, or contaminants present at the site by eliminating, reducing, or controlling exposures to levels
established during the development of remediation goals consistent with 40 CFR 300.430{(e)(2)(1). Overall
protection of human health and the environment draws on the assessments of other evaluation criteria,
especially long-term effectiveness and permanence, short-term effectiveness, and compliance with applicable
or relevant and appropriate requirements (ARARs).

10.1.2 Compliance with ARARs
The alternatives shall be assessed to determine whether they meet ARARS under federal environmental

laws and state environmental or facility siting laws or provide grounds for invoking one of the waivers in
40 CFR 300.430(H)(1)(ii)(C).
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10.1.3  Long-Term Effectiveness and Permanence

Alternatives shall be assessed for the long-term effectiveness and permanence they afford, along with
the degree of certainty that the alternative would prove successful. Factors that shall be considered, as
appropriate, include:

. Magnitude of residual risk remaining from untreated waste or treatment residuals remaining at the
conclusion of the remedial activities. The :haractenstics of residuals should be considered to the
extent that they remain hazardous, taking into account their volume, toxicity, mobility, and
propensity to bioaccumulate.

. Adequacy and reliability of controls such zs containment system and institutional controls that are
necessary to manage treatment of residuals and untreated waste. This factor addresses, in
particular, the uncertainties associated with land disposal for providing long-term protection from
residuals; the assessment of the potential need to replace technical components of the alternative,
such as a cap, slurry wall, or treatment sys em, and the potential exposure pathways and risks
posed should the remedial action need replacement.

10.1.4  Reduction of Toxicity, Mobility, or \'olume through Treatment

The degree to which the alternatives employ recycling or treatment that reduces toxicity, mobility, or
volume shall be assessed, including how the treatment is used to address the principal threats posed by the
site. Factors that shall be considered, include the (a) treatment or recycling processes that the alternatives
employ and the materials they will treat; (b) amount o hazardous substances, pollutants, or contaminants that
will be destroyed or recycled; (c) degree of expected reduction in toxicity, mobility, or volume of the waste
because of the treatment or recycling and the specifica:ion of which reductions are occurring; (d) degree to
which the treatment is irreversible; (¢) type and quantity of residuals that will remain following treatment,
taking mto consideration the persistence, toxicity, motility, and propensity to bioaccumulate of such
hazardous substances and their constituents; and (f) degree to which treatment reduces the inherent hazards
posed by the principal threats at the site.

10.1.5 Short-Term Effectiveness

The short-term impacts of the implementation puriod for each of the alternatives shall be assessed
considering the (a) short-term risks that might be posed to the community during implementation of an
alternative, (b) potential impacts on workers during re:nedial action and the effectiveness and reliability of
protective measures, (c) potential environmental impacts of the remedial action and the effectiveness and
reliability of mitigative measures during implementation, and (d) time until protection is achieved.

10.1.6 Implementability

The ease or difficulty of implementing the alternatives shall be assessed by considering the following
types of factors, as appropriate. (a) technical feasibiliy, including the technical difficulties and unknowns
associated with the construction and operation of the t:chnology, reliability of the technology, ease of
undertaking additional remedial actions, and ability to monitor the effectiveness of the remedy;
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(b) administrative feasibility, including activities requ red to coordinate with other offices and agencies and
the ability and time needed to obtain any necessary aprovals and permits from other agencies (for offsite
actions); and (c) availability of services and materials, including the availability of adequate offsite treatment
storage capacity, and disposal capacity and services; availability of necessary equipment and specialists, and
provision to ensure any necessary additional resources; availability of services and materials; and availability
of prospective technologies.

]

10.1.7 Cost

The types of costs assessed include (a) Federal Facility Agreement/Consent Order (FFA/CO)
management and oversight costs, which would be incurred primarily by the Argonne National Laboratory-
West (ANL-W) Environmental Restoration (ER) Program and secondarily the Idaho National Engineering
and Environmental Laboratory (INEEL) ER Program,; (b) cleanup costs, including construction management
and oversight, Remedial Design/Remedial Action (RC/RA) document preparation, and reporting costs; (c)
remedial design costs; (d) construction costs, includiny; General and Administrative (G&A) and construction
subcontract fees; (e) operations costs; and (f) surveillance and monitoring costs. All initial and future
life-cycle costs are normalized to present worth. Present worth is the cumulative worth of all costs, as of the
beginning of the first year of activities, accounting for inflation of future costs. Present worth costs were
estimated assuming variable annual inflation factors for the first 10 years, in accordance with the ANL-W
projected future cost estimating procedures, and a constant 5% annual inflation rate after that. A constant 5%
discount rate is assumed.

Note that in all cases the “Construction Subcont-act™ costs, i.e., the actual costs of construction, are
much less than the present worth. Management and oversight, by ANL-W and the construction contractor,
account for a significant fraction of the total present worth in some cases. 100 years of maintenance,
surveillance, and monitoring also become a significant part of the present worth for those alternatives
incorporating long-term maintenance and monitoring.

The alternative cost estimates are for comparison purposes only and are not intended for budgetary,
planning, or funding purposes. Estimates have a range: of accuracy of +50 to -30%, in accordance with
CERCLA (EPA 1988) guidance.

10.1.8 State Acceptance

State concerns regarding the RI/FS will be resohed before the Proposed Plan is issued for public
comment.

10.1.9 Community Acceptance
This assessment includes determining which comiponents of the alternatives interested persons in the
community support, have reservations about, or oppos:. The assessment of community acceptance will be

completed through comments received during public  eetings and written comments on the Proposed Plan.

Alternatives are not evaluated according to state and community acceptance during the detailed
analysis. In accordance with CERCLA guidance, thest: final two criteria will be evaluated following public
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comment on the RI/FS report and the Proposed Plan (EPA 1988). The two criteria wall be addressed during
selection of a remedy and while the Record of Decision (ROD) is being prepared (EPA 1988).

10.2 Individual Anzlysis of Alternatives

In accordance with CERCLA RI/FS guidance, remed:al action alternatives retained for detailed analysis
are individually assessed against the evaluation criterix listed above, not including state and community
acceptance. The individual analysis of each alternative: is presented in the following subsections.

10.2.1 Alternative 1: No Action

The no action alternative provides a baseline with which other alternatives can be compared. This
alternative consists of soil, air and groundwater monitoring to assess conditions at OU 9-04 sites.

10.2.1.1 Overall Protection of Human Health and the Environment. Under the no action
alternative, human health and environmental risks at QU 9-04 sites would be the same as those identified in
the Baseline Risk Assessment (BRA). The absence of controls for contaminated soils results in no reduction
in long-term risks other than by natural radicactive dee:ay. For purposes of this FS and in order to meet the
intent of the National Oil and Hazardous Substances Follution Contingency Plan (NCP), it is assumed that
under the no action alternative, the sites could become immediately accessible to the general public.

710.2.1.2 Compliance with ARARs and TBCs. Table 10-1 presents the evaluation of the no action
alternative for compliance with the ARARs and to-be-considered (TBCs) identified in Tables 7-4 and 7-5,
respectively. While the no action alternative does not mnvolve any construction or operational activities that
would result in disturbances to the surfaces of the OU 9-04 sites, IDAPA 16.01.01650 could nonetheless
apply to any sites that were a source of fugitive dust and is therefore considered an ARAR that would not be
met. If metals and/or semi-volatile compounds were present in fugitive dust, then IDAPA 16.01.01.210 and
16.01.01.585-586 are ARARs that would not be met. 40 CFR 122.26 would similarly apply, and would not
be met. 40 CFR 141 would be met by ongoing grounc water monitoring.

The no action alternative would not meet DOE orders because health risks to current workers and
potential future residents exceed allowable ranges.

10.2.1.3 Long-Term Effectiveness and Permanence. Long-term effectiveness of the no action
alternative for the three soil categories evaluated in the FS is considered low. This altemative does not
provide any control of human exposure to sites contaninated with radionuclides or protection of the
ecological receptors.

10.2.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment. No treatment is
associated with this alternative.

10.2.1.5 Short-Term Effectiveness. This alternitive can be implemented immediately without
additional risks to the community, workers, or the environment. No specialized equipment, personnel, or
services are required to implement the no action alternitive. However, Remedial Action Objectives (RAQOs)
would not be satisfied because the current occupational human health risk from external exposure to
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radiologically contaminated soils identified in the BRA. are greater than 1E-04. Risks to ecological receptors

would likewise not be reduced

Table 10-1. Evaluation of ARARs and TBC compliimnce for Alternative I: no action.

Retain Met
ARAR Statite Citation ARAR Evaluation

Idaho Fugitive Dust Emissions Action IDAVA 16.01.01650 et seq. Yes No
Toxic Substances Action IDAP'A 16.01.01161 No N/A
Idahe Hazardous Waste Management Act  Action - IDAPA 16.01.05.004 and .005 (40 CFR No N/A

260.10 and 261.2—*Definition of Solid

Wast 2"

-IDAPA 16.01.05.006 (40 CFR 262.11)—

“Hazardous Waste Determination”

- [DAPA 16.01.05.005 (40 CFR 261)—

“Identification and Listing of Hazardous

Wast:"

- IDAPA 16.01.05.008 (40 CFR 264)—

*“Stardards for Owners and Operators of

Haza-dous Waste Treatment, Storage and

Disposal Facilities

-IDAPA 16.01.05.011 (40 CFR 268)—

“Lar] Disposal Restrictions”
NESHAPS-Radionuclides other than Chemicat 40 CI'R 61.92 No N/A
Radon-222 and Radon-220 at DOE
facilities
-Emission Standard
Rules for the Control of Air Pollutionin ~ Chemical [DAT A 16.01.01.210, 16.01.01585 and Yes No
Idaho 16.01.01586
Safe Drinking Water Act Chemical 40 CIR 141 Yes Yes
National Historic Preservation Act Location 16 UC 470 et seq. No N/A
Storm Water Discharges Location 40 CFR 122.26 Yes No
Seismic Considerations Location IDAFA 16.01.05.008 No N/A

(40 CFR 264.18 and 270)
ldaho Hazardous Waste Management Act  Location IDAFA 16.01.05.008 No N/A
Prevention of Significant Deterioration of Location IDAFA 16.01.01.581 No N/A
Air Quality
Environmental Protection, Safety, and TBCs DOE Order 5480.4 Yes No
Health Protection Standards
Radioactive Waste Management TBCs DOE Order 5820.2A Yes No
Radiation Protection of the Public and DOE Order 5400.5 Yes No

Environment

ARAR = Rule is an ARAR (Yes/No)

Met Evaluation = The ARAR or TBC is met by alternative
TBC = Rulesa TBC

N/A = Not Applicable.
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.10.2.1.6 Implementability. No implementation concems are involved with the no action alternative.

10.2.1.7 Cost. The costs associated with the no action alternative involve only radiation surveys.
Estimated present worth costs for the no action alternative for all sites are shown in Table 9-1. Postclosure
costs were estimated for the full duration of the 100-year period of monitoring. The alternative cost estimates
are for comparison purposes only and not intended for budgetary, planning, or funding purposes, and are
regarded as reasonable for the 100 years following site closure.

710.2.1.8 State Acceptance. IDHW/DEQ comments have not been received on the OU 9-04 RI/FS
report since it is going out as a draft final. ANL-W anticipates that this alternative would not be selected as
an acceptable alternative by the IDHW/DEQ and EPA

10.2.2 Alternative 2: Limited Action

This altemnative does not meet the RAOs for either of the two soil categories in the FS (radiologically
contaminated soils and sites with ecological concerns). Thus, this alternative was screened from inclusion in
the detailed analysis in Section 9.6 of this report. However,certain activities in Alternative 2, such as access
restrictions, deed restrictions, and fencing could be added to other retained alternatives.

10.2.3 Alternative 3a: Engineered {SL-1 Type) Barrier

The primary remedial action involved with this alternative is the construction of an engineered cover.
Environmental monitoring, access restrictions, and surface water diversion are also included with this
alternative. The engineered cover is designed to isolat: radioactive wastes in place, from potential migration
pathways of concem, and to reduce surface exposures to background levels. In addition, this barrier
minimizes wind and water erosion that could result in contaminant migration. This barrier is approximately 4
ft (1.2 m) thick, with functional redundancy in the layers such that minimal maintenance is required for the
duration of risk, which is calculated to be 130 years for Cs-137 radiological contaminants.

10.2.3.1 Overall Protection of Human Health and the Environment. This alternative is expected
to be highly protective of human health and the enviroament for at least the 130 years for which the barrier is
designed at OU 9-04, Cs-137 contaminated soil sites. For the Ra-226 radioligical contaminant in the
Industrial Waste Pond, it is anticipated that this alternative would provide adequate protection against the
direct exposure because of the large mass of the cap material. The engineered cover ensures long-term
protection by use of natural construction materials approximately 4 ft (1.2 m) thick. Functional requirements
of this cover would include inhibiting human and bioti: intrusion, as well as meeting other RAOs listed in
Section 7.3. The thickness of this barrier would be mcre than sufficient to shield against penetrating
radiation above background levels (see Section 9.3.3). Furthermore, this barrier would be designed to inhibit
inadvertent human intrusion, and resist erosion from wind and surface water runoff. The cap is designed to
inhibit the depth of infiltration of water, thus, limiting the depth of the root zone to the upper clean cap
material. This barrier would also inhibit biotic intrusion, thereby controlling exposure pathways to
environmental receptors. Short-term risks to workers ind the environment during installation of the
engineered cover are low to moderate (see Section 102! 4.5).
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10.2.3.2 Compliance with ARARs. Table 10-2 ‘yresents the evaluation of the containment alternatives
for compliance with the ARARs and TBCs identified in Tables 7-4 and 7-5, respectively. Potential
radionuclide and dust emissions during construction o protective covers at QU 9-04 sites are controllable
with the use of water sprays. No emissions would be anticipated once a protective cover is in place.
Activities associated with the containment alternatives would not constitute an emissions “source” and
therefore do not trigger IDAPA 16.01.01.585-86 as an ARAR. The National Emissions Standards for
Hazardous Air Pollutants (NESHAP) (40 CFR 61.90) is an ARAR for the containment alternatives, and
would be met by eliminating all exposure pathways. /RARs, apply equally to both containment alternatives.

Substantive requirements of 40 CFR 264.228(b’ and of 264.117 through 264.120 would also have to
be met. An SL-1-type engineered cover would not me:t the RCRA functional requirements for minimizing
liquid migration listed above. The enginee:vd cover would be designed i, limiting infiltration only to the cap
and not the contaminants below the cap.

No OU 9-04 sites are within 200 m of a known {ault which has had displacement in Holocene time,
therefore seismic considerations would be met.

State of Idaho rules for Prevention of Significant Deterioration of Air Quality (IDAPA 16.01.01.581)
specifically excludes PM-10 increases due to construction, which would be the only expected potential
increase of listed pollutants. Dust control during exca /ation and construction would also help to control
emissions.

All applicable provisions of DOE orders would be met through the CERCLA RI/FS process, and by
enforcing applicable provisions of the orders. The CERCLA process has been demonstrated to meet all
applicable requirements of DOE Order 5820.2A Chapter 111, Section 3(a) through (m) at other DOE sites
through compliance with ARARs, TBCs, and the information acquired and planning implemented through the
process. DOE Order 5820.2A Chapter III, Section 3 includes requirements in the following areas:

. Performance objectives

. Performance assessment

. Waste generation

. Waste characterization

. Waste Acceptance Criteria
. Waste treatment

. Shipment

. Long-term storage

. Disposal

. Disposal site closure/postclosure
. Environmental monitoring
*  Quality assurance

. Records and reports.

All applicable elements of these requirements have been determined to be met through the CERCLA

process. Requirements of DOE Order 5400.5, “Radiation Protection of Public and the Environment” would
be met through elements of the RI/FS process includiny; risk assessment, and defining RAOs and
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Table 10-2. Evaluation of ARARs and TBCs compliance for Alternative 3a: engineered containment.

ARAR Retain Met
ARAR Statute Type Citation ARAR Evaluation

Idaho Fugitive Dust Emissions Action IDAPA 16.01.01650 et seq. Yes Yes
Toxic Substances Action IDAPA 16.01.01161 Yes Yes
Idaho Hazardous Waste Management Act ~ Action - IDAPA 16.01.05.004 and 005 (40 CFR Yes Yes

260. 0 and 261.2—"Definition of Solid

Waste”

- ID#PA 16.01.05.006 (40 CFR 262.11)—

“Hazardous Waste Determination”

- IDAPA 16.01.05.005 (40 CFR 261)—

“Ider tification and Listing of Hazardous

Waste”

- IDAPA 16.01.05.008 (40 CFR 264} —

“Stardards for Owners and Operators of

Hazardous Waste Treatment, Storage and

Disp ysal Facilities

-IDAPA 16.01.05.011 (40 CFR 268)—

“Lani Disposal Restrictions”
NESHAPS-Radionuclides other than Chemical 40 CFR 61.92 Yes Yes
Radon-222 and Radon-220 at DOE
facilities
-Emission Standard
Rules for the Control of Air Polluticn 1n Chemical IDAPA 16.01.01.210, 16.01.01585 and Yes Yes
{daho 16.0..01586
Safe Drinking Water Act Chemical 40 CFR 141 Yes Yes
National Histeric Preservation Act Location 16 USC 470 et seq. No N/A
Storm Water Discharges Location 40 C7R 122.26 Yes Yes
Seismic Considerations Location IDAI’A 16.01.05.008 Yes Yes

{40 CFR 264.18 and 270)
Idaho Hazardcus Waste Management Act  Location IDAPA 16.01.05.008 Yes Yes
Prevention of Significant Deterioration of  Location IDAI’A 16.01.01.581 Yes Yes
Air Quality
Environmental Protection, Safety, and TBCs DOE Order 5480.4 Yes Yes
Health Protection Standards
Radicactive Waste Management TBCs DOFE Order 5820.2A Yes Yes
Radiation Protection of the Public and TBCs DOE Order 5400.5 Yes Yes

Environment

ARAR = Rule is an ARAR (Yes/No)

Met Evaluation = The AR AR or TBC is met by alternative
TBC = Ruleis a TBC

N/A = Not Applicable.
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formulating remedial alternatives that meet RAQs. Requirements of DOE Order 5480 .4, “Environmental
Protection, Safety and Health Protection Standards” would be met by enforcing ali applicable provisions of
the order during implementation and the institutional control period, through the RI/FS process. These
alternatives are therefore considered capable of complving with all ARARs and TBCs identified.

10.2.3.3 Long-Term Effectiveness and Permanence. The long-term performance of this alternative
is considered to be highly effective for preventing extemal exposure to contaminated surface soil. The
engineered cover is designed to maintain its effectiveness for at least 130 years with minimal maintenance
requirements. After 130 years the Cs-137 would have decayed below the PRGs and only minor repair of the
uppermost layer that may have been displaced by amum als or erosion would be required. The majority of the
cap mass would remain and provide a physical barrier against the direct exposure of the Ra-226
contamination. The functional requirements of the design are to provide sufficient shielding to reduce direct
radiation exposure to allowable levels, and resist erosion, and resist biotic and human intrusion. Although the
engineered cover is designed to be maintenance-free, ¢1p integrity monitoring, as well as periodic removal of
undesirable vegetation and burrowing animals (if nece:isary) are maintenance requirements that will be
performed during the period of institutional control.

Erosion and human intrusion are the most likely :auses of barrier failure resulting in the external
exposure to contaminated surface and buried soil. The physical size of the engineered cover and the coarse
texture of the component layers specified in the design are considered effective for erosion resistance. Human
intrusion through the basalt rip-rap layer would also be¢: difficult, but no barnier can prevent intentional human
mtrusion.

10.2.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment. No treatment is
associated with this alternative.

10.2.3.5 Short-Term Effectiveness. Exposure of construction workers during installation of a
protective cover would be minimized by the distance o the worker on the equipment from the contaminated
soil. Ths is further reduced via the enclosed cab on th: excavation equipment. Emplacement of foundation
material and the lowermost layer(s) of the cover would add additional shielding sufficient to eliminate
subsequent exposure risks throughout the remainder of construction activities based on shielding calculations
presented in Section 9. Inhalation and ingestion risks could be minimized by the use of appropriate personal
protective equipment (PPE), engineering controls, and adherence to health and safety protocol. Based on
DOE Order 5480.11, construction activities would be performed in accordance with the as-low-as-
reasonably-achievable (ALARA) approach to radiatior protection.

Nonexposure risks to workers are also considerex| during consolidation of surface soils (if necessary)
and construction of the barriers. These risks result pritnarily from physical construction hazards, such as
vehicle accidents or personal injuries. These hazards ¢an be minimized by implementation of appropriate
health and safety measures for earth-moving construction activities.

All construction matenials for the cap designs are available at the INEEL or within the surrounding

communities. Shipment from distant offsite locations is not anticipated to be required. Therefore, no risks
are associated with transportation of construction materials.
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Environmental impacts resulting from excavation and construction activities would be minimal.
Materials would be excavated, transported, and placed entirely within previously disturbed areas. Installation
of surface water diversion control ditches might result in alteration of the nearby terrain. However, the
overall impact of these activities is not considered irreparable and would be unnoticeable in the long term.
The remoteness of the site would prevent any impact to the surrounding communities during construction
activities. No environmentally sensitive areas such as archaeological or historical sites, wetlands, or critical
habitat exist in the vicinity of the OU 9-04 sites, since all are in previously disturbed areas.

RAOs would be achieved by either containment ilternative once construction of the barrier is complete.
Approximately 12 to 15 months 1s assumed for design, procurement, and equipment and personnel
mobilization. For the purpose of this FS, it is assumec. that the engineered cap (3a) can be constructed over
any OU 9-04 site within a 3-month period, based on tke construction schedules used for the INEEL OU 5-
05/6-01 caps. Administrative, technical, and other personnel would be involved, in addition, approximately
6-10 construction workers would be required onsite during construction.

10.2.3.6 Implementability. Institutional controls :ind surface water diversion controls are easily
implementable this alternative, based on the availability of monitoring, access restriction, and runoff-control
technologies. Personnel specifically trained to work in radioactively-contaminated areas are available in the
communities surrounding the INEEL.

Additional future remedial actions required after emplacement of a cover or barrier would be difficult to
implement because of the large amount of materials that would be placed over the site.

This engineered cap (3a) remedial action would De the most consistent with the prior interim remedies
at the INEEL. The OU 10-06 Removal Action filled the 1952 and 1957 cells to near capacity with low-level
radionuclide contaminated soils from other sites on the INEEL. The final remedy most consistent with the
prior interim remedies would be containment in place.

Monitoring the effectiveness of containment for sreventing external exposure to the contaminated soils
would require only visual inspection to determine the i1tegrity of the barrier. However, radiation surveys
would be performed as part of the institutional control; in order to verify containment. The containment of
soils from sites that have ecological concerns would be ensured as long as the barrier remained intact.
Postclosure monitoring schedules and duration would be addressed during the remedial design phase.
Monitoring costs were developed using costs for similir activities at ANL-W. Activities were estimated to
include:

. Semu-annual radiation surveys with a Nal cletector around the perimeter and across the surface of
the cap

¢ Annual ANL-W review of monitoring results
. 5-year regulatory review.

Actual monitoring requirements would be specified in the ROD. This alternative is readily
implementable. The engineered cover is constructed o "natural materials and uses conventional construction
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equipment and methods. This barrier design has been selected, designed, and implemented for the INEEL
Stationary Low-Power Reactor-1 (SL-1) closure cover. Therefore, the technology, services, and specialists
required to implement this barrier are available within the DOE. Construction materials and equipment are
expected to be available at the INEEL or in nearby coramunities. Administrative implementability is
considered high, because of the prior application of this design at the INEEL for a similar site.

10.2.3.7 Cost. The cost estimate developed for this alternative is based on constructing the enginecred
cover, installing surface water diversion controls, using monitoring equipment, conducting geotechnical
analyses, and postclosure maintenance and monitoring. The estimated present worth values for constructing
and maintaining the engineered cover alternative at OUJ 9-04 sites are shown in Table 9-1.

Postclosure costs were estimated for the full duration of the 100-year period of maintenance and
monitoring. The alternative cost estimates are for comparison purposes only and are not intended for
budgetary, planning, or funding purposes.

10.2.3.8 State Acceptance. ANL-W believes thet the IDHW/DEQ will not have major comments on
the use of this alternative at ANL-W.

10.2.4 Alternative 3b: Native Soil Cover

Thas alternative was screened (Section 9.6) from this detailed analysis because it does not meet the
RAO:s for the sites with radiologicaly contaminated so Is or for the sites with inorganics that contribute to the
ecological risks.

10.2.5  Alternatives 4a and 4b: Conventional Excavation/Disposal

These two alternatives differ only in final disposal location of the contaminated media. Alternative 4a
uses an on-site INEEL Soil Respository, while Alternative 4b uses a private disposal facility located off the
INEEL. ANL-W will use the private disposal facility of Envirocare in Clive, Utah as the representative off-
site facility for cost-estimating purposes. The nine screening criteria are considered to be the same for both
alternatives with the exception of the additional transportation costs and potentially larger disposal costs.
These two alternatives are retained for detailed analysis for both types of soil categories at OU 9-04
(radiologically contaminated soils and sites with ecological concerns).

10.2.5.1 Overall Protection of Human Health iind the Environment. These alternatives provide
highly effective, long-term protection of human health and the environment. The removal of all contaminated
soil from QU 9-04 sites of concern would eliminate potential long-term human health and environmental
concerns associated with future exposure or contaminant migration from uncontrolled waste sites. Both
disposal facilities provide consolidation of the contaminated soils within a controlled disposal area where
waste management controls are in place and will be mzintained for the period of institutional control.

Thus alternative has the same level of short term “rotection to the workers during excavation as
Alternatives 3a and 3b.
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10.2.5.2 Compliance with ARARs and TBCs. Table 10-3 presents the evaluation of these alternatives
for compliance with the ARARs and TBCs identified n Tables 7-4 and 7-5, respectively. Compliance with
the emissions control ARARs would be ensured by performing excavation using water sprays and other
techniques for dust suppression, as needed. 40 CFR 122.26 would be met by engineering controls on runoff.

Location-specific seismic standards would not apply, because no treatment, storage or disposal of
hazardous wastes would occur onsite.

State of Idaho rules for Prevention of Significant Deterioration of Air Quality (IDAPA 16.01.01.581)
specifically excludes PM-10 increases due to construction, which would be the only expected potential
increase of listed pollutants. Dust control duning excavation and construction would also help to control
€missions.

The excavation and disposal alternative would rieet DOE orders that are TBCs by implementing and
enforcing applicable provisions of the orders, as described previously in Section 10.2.3.2 for containment
alternatives. Therefore, this alternative is capable of complying with all potential ARARs and TBCs
identified.

10.2.5.3 Long-Term Effectiveness and Perminence. This alternative has the highest potential for
achieving long-term effectiveness and permanence beause contaminated soil is completely removed from the
site. The long-term risk to human health and the envi-onment is basically transferred from the OU 9-04 sites
to a disposal facility.

10.2.5.4 Reduction of Toxicity, Mobility, or Volume Through Treatment. No treatment is
associated with this alternative.

10.2.5.5 Short-Term Effectiveness. The expos ire risk to workers during excavation and removal of
contaminated soil at OU 9-04 sites could be significant. However, radiation monitoring and control measures
have been demonstrated to effectively mitigate risks in previous INEEL removal actions. Short-term
effectiveness is therefore assessed as moderate. Equipment operator exposures would be minimized to the
extent possible. Supplied air and shielding in the form of leaded windows and lead lining on exterior facing
surfaces of the equipment would be used as needed. Excavation equipment modified with positive-pressure
ventilation system cabs and high-efficiency particulate: air filters (HEPA) for use in radioactively-
contaminated areas is available at the INEEL from pre.vious remedial actions undertaken at the TRA WWP
and elsewhere. If not available onsite, excavation equipment may be supplied by a subcontractor or may be
rented or purchased from vendors. The activities asscciated with removing these soils will require exposure
to radioactive materials. The equipment operator risk will be directly related to the time required to perform
the excavation along with distance from the soil.

Some slight increase in potential risks to the public could result if contaminated soils were transported
off the INEEL for disposal. These nisks were not quantified, since previous bulk transportation campaigns of

similar soil resulted in no increased risks to the public

Nonexposure risks to workers are also a consideration during excavation. These risks result primarily
from physical construction hazards, such as vehicle accidents or personnel injuries. However,
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Table 10-3. Evaluation of ARARs and TBC compliance for Alternative 4a and 4b; excavation and

disposal.
ARAR Retain Met
ARAR Statute Type Citation ARAR Evaluation

Idaho Fugitive Dust Emissions Action IDAI’A 16.01.01650 et seq. Yes Yes
Toxic Substances Action IDAPA 16.01.01161 Yes Yes
Idaho Hazardous Waste Management Act  Action - IDAPA 16.01.05.004 and .005 (40 CFR Yes Yes

260. .0 and 261.2—“Definition of Sclid

Waste”

- [DAPA 16.01.05.006 (40 CFR 262.11)—

“Harardous Waste Determination”

-IDAPA 16.01.05.005 (40 CFR 261)—

“Ider tification and Listing of Hazardous

Waste”

- IDAPA 16.01.05.008 (40 CFR 264)—

“Stardards for Owners and Operators of

Hazardous Waste Treatment, Storage and

Dispsal Facilities

-IDAPA 16.01.05.011 (40 CFR 268)—

“Lani Disposal Restrictions”
NESHAPS-Radionuclides other than Chemical 40 C-R 61.92 Yes Yes
Radon-222 and Radon-220 at DOE
facilities
-Emission Standard
Rules for the Control of Air Pellution in Chemical IDAP'A 16.01.01.210, 16.01.01585 and Yes Yes
Idaho 16.0..01586
Safe Drinking Water Act Chemical 40 C-R 141 Yes Yes
National Historic Preservation Act Location 16 USC 470 et seq. No N/A
Storm Water Discharges Location 40 C7R 122.26 Yes Yes
Seismic Considerations Location IDAT'A 16.01.05.008 No N/A

{40 CFR 264.18 and 270)
Idaho Hazardous Waste Management Act  Location IDAT'A 16.01.05.008 No N/A
Prevention of Significant Deterioration of  Location IDAT'A 16.01.01.581] Yes Yes
Air Quality
Environmental Protection, Safety, and TBCs DOE Order 5480.4 Yes Yes
Health Protection Standards
Radioactive Waste Managerment TBCs DOE Order 5820.2A Yes Yes
Radiation Protection of the Public and TBCs DOE Order 5400.5 Yes Yes

Environment

ARAR = Rule is an ARAR (Yes/No)

Met Evaluation = The ARAR or TBC is met by altemative
TBC =Rule is a TBC

N/A = Not Applicable.
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implementation of appropriate health and safety measures for the excavation activities can minimize these
risks.

Environmental impacts resulting from this alternative are dependent on the remedial design and
required access areas. The surrounding landscape would likely be disturbed because of the equipment and
vehicles moving in and around the site. However, the mpact of these activities would be temporary, and the
entire site would be restored to match the surrounding landscape at the completion of the project. No
environmentally sensitive, archaeological or historical sites, wetlands, or critical habitat exist at the QU 9-04
sites.

RAOs would be achieved by this alternative onc: excavation and disposal at the INEEL Soil Repository
or Envirocare is complete. To satisfy RAOs during inplementation of these alternatives, exposures to
equipment operators must be reduced below 15 mremyyr in excess of natural background. Estimates to
complete the removal of soils from ANL-W using this alternative would take 6-9 months to complete.
However, the estimated time to prepare environmental assessments, safety analyses, and design phases, as
well as testing and demonstrating the removal and containment control concepts is 18-24 months.

10.2.5.6 Implementability. Implementation of these alternatives would be moderately difficult because
of the complexity of the retrieval system with respect to safety considerations and containment requirements.
Significant effort would be required to perform enviro:imental assessments, safety analyses, permit
preparations, and equipment modifications (for operator safety), as well as system testing and demonstration.
Although the equipment and technology are available 10 perform the activities specified in these alternatives,
increased risks to workers during excavation result in lower implementability, relative to other alternatives.

10.2.5.7 Cost. The estimated cost for the conventicnal excavation and disposal alternative is high. The
implementation requirements identified above significantly increase the cost associated with these
alternatives. Two cost estimates were developed for these alternatives and is based on the use and operation
of excavation equipment and disposal. Cost allowances are used to account for shielding requirements, air
pollution controls, monitoring equipment and analyses, and waste characterization, packaging, and for
Alternative 4b transport to Envirocare. The estimated net present values of these alternatives (4a and 4b) are
shown in Table 9-1.

The cost analysis for these alternatives assumes :hat no postclosure monitoring or care is required. The
alternative cost estimates are for comparison purposes only and not intended for budgetary, planning, or
funding purposes.

10.2.5.8 State Acceptance. ANL-W does not anticipate any major comments from IDHW/DEQ over
the use of either of these alternatives.

10.2.6 Alternative 5: Phytoremediation

This alternative is aplicable to both soil categories at WAG 9 (site with radiological contamination and
sites with inorganics that pose excessive ecological ris<s). This alternative involves an in-situ treatment
technology to reduce the mobility, toxicity, and volume: of the contaminated media. The phytoremediation
uses engineered plants grown in the contaminated areas and harvesting these plants and sending the baled
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material to an off-site incinerator for disposal. This is a relatively new noninvasive treatment technology that
reduces the overall cost of the project while treating the soil and leaving it in a nonhazardous condition.
Bench-scale testing has to be performed to determine the most efficient plant species for the contaminants. If
this alternative is chosen the bench-scale testing would| be performed during the winter of 1997-98 and the
first field season would be conducted during the summ er of 1998. In addition, if this alternative is selected, a
contingent alternative would also be selected in the proposed plan in case the phytoremediation is not
reducing the contaminant concentrations.

10.2.6.1 Overall Protection of Human Health and the Environment. This alternative provides
highly effective, long-term protection of human health and the environment because the soil would be treated
to reduce the mobility, toxicity, and volume of the con.aminated soil.

This alternative is also environmentally protective during its’ implementation, based on the fact that
most of the sites are located inside the fenced area of ANL-W. The plants themselves also act as a natural
fence to keep inadvertant human activity out of the sitt:s. The engineered plants are harvested prior to the
production of the seeds. This eliminates the posiblity >f having animals consume the grains from the plants.

710.2.6.2 Compliance with ARARs and TBCs. Table 10-4 presents the evaluation of this alternative
for comphance with the ARARs and TBCs identified in Tables 7-4 and 7-5, respectively. Compliance with
the emissions control ARARs is ensured that farming operations (planting and harvesting) would use water
sprays and other techniques for dust suppression, as nceded. 40 CFR 122.26 would be met by engineering
controls on irrigation. 40 CFR 141 would be met thro igh continued groundwater monitoring.

Location-specific seismic standards would be met, because treatment would not be performed within
200 m of a fauit active in Holocene times.

State of Idaho rules for Prevention of Significant Deterioration of Air Quality (IDAPA 16.01.01.581)
specifically excludes PM-10 increases due to farming, which would be the only expected potential increase of
listed pollutants. Dust control measures during farming would also help to control emissions.

DOE Orders 5820.2A and 5400.5 would not apply. DOE 5480.4 would be met by enforcing all
applicable provisions of the order. Therefore, this altemative is capable of complying with all potential
ARARs and TBCs identified.

10.2.6.3 Long-Term Effectiveness and Permanence. This alternative has the highest potential for
achieving long-term effectiveness and permanence because contaminated soil would be remediated to levels
that are protective of human health and the environmert.

710.2.6.4 Reduction of Toxicity, Mobility, or Volume Through Treatment. The in-sity treatment
of the contaminated media with the phytoremediation would reduce the toxicity, mobility, and volume of the
contaminated soil. After being treated using phytoremadiation the soil will be tested to ensure that the PRGs
have been met. Phytoremediation has been used succe:ssfully to remove radionuclide and inorganics from
mine sites and ANL-W anticipates that it would also b: effective at removing contamination at the ANL-W
faciltty.
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Table 10-4, Evaluation of ARARs and TBC compliance for Altemative 5: phytoremediation.

ARAR Retain Met

ARAR Statute Type Citation ARAR Evaluation
Idaho Fugitive Dust Emissions Action IDAY'A 16.01.01650 et seq. Yes Yes
Toxic Substances Action IDAI'A 16.01.01161 Yes Yes

Ideho Hazardous Waste Management Act  Action - ID£.PA 16.01.05.004 and .005 (40 CFR Yes Yes
260.10 and 261.2—"Defimtion of Solid
Wastz=”

- [DAPA 16.01.05.006 (40 CFR 262,11}
“Haz ardous Waste Determination™

- 4 PA 16.01.05.005 (40 CFR 261)}—
“Idertification and Listing of Hazardous
Wastz”

- IDAPA 16.01.05.008 (40 CFR 264)—
“Star dards for Owners and Operators of
Haza-dous Waste Treatment, Storage and
Disposal Facilities

- IDAPA 16.01.05.011 (40 CFR 268)—
“Lan] Disposal Restrictions™

NESHAPS-Radionuclides other than Chemical 40 C*R 61.92 No N/A

Radon-222 and Radon-220 at DOE

facilities

-Emission Standard

Rules for the Control of Air Pollutionin ~ Chemical IDAI'A 16.01.01.210, 16.01 01585 and Yes Yes

Idaho 16.0..01586

Safe Dininking Water Act Chemical 40 C*R 141 Yes Yes

National Historic Preservation Act Location 16 USC 470 et seq. No N/A

Storm Water Discharges Location 40 C*R 122.26 Yes Yes

Seismic Considerations Location IDAP'A 16.01.05.008 No N/A
(40 CFR 264.18 and 270)

Idaho Hazardous Waste Management Act  Location IDAFA 16.01.05.008 Yes Yes

Prevention of Significant Deterioration of  Location IDAFA 16.01.01.581 Yes Yes

Air Quality

Environmental Protection, Safety, and TBCs DOE Order 5480.4 Yes Yes

Health Protection Standards

Radioactive Waste Management TBCs DOE Order 5820.2A No No

Radiation Protection of the Public and TBCs DOE Order 5400.5 No No

Environment

ARAR = Rule is an ARAR (Yes/No)

Met Evaluation = The ARAR or TBC is met by alternative

TBC = Rule isa TBC

N/A = Not Applicable.
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10.2.6.5 Short-Term Effectiveness. Any health risks to workers during phytoremediation could be
effectively mitigated using standard administrative anc engineering controls including dust suppression and
appropriate PPE. Typically the contaminants are bonced into the plant biomass, thus limiting the pathway to
the human receptors. Short-term effectiveness is therefore assessed as high. Equipment operator exposures
would be minimized to the extent possible. Farming ¢ juipment could be modified with positive-pressure
ventilation system cabs and HEPA filters for use in radioactively-contaminated areas if necessary,

Environmental impacts for this alternative are m nimal. Most of the contaminated sites are within the
ANL-W fenced area and the contaminants are bonded mside the biomass of the plant. The baled biomass
plant matter will be sent to an on-site incinerator for disposal, the radionuclides, and inorganics will be
filtered in the emissions stack. No environmentally sensitive, archaeological or historical sites, wetlands, or
critical habitat exist at ANL-01A.

If the phytoremediation alternative works for the ANL-W soils, the RAOs would be attained after the
verification samples show the levels of the contaminants are less then the PRGs. Bench-scale tests will
determine the estimated number of field seasons that a-e required to perform remediation. If this alternative
is selected, ANL-W will use the estimated number of field seasons from the bench-scale testing along with
the verification samples collected after completion of tae 1998 field season. If after collection of the 1999
verification sampling of the site shows that the phytoremediation is not working, ANL-W will then use the
contingent alternative that was selected in the record o: decision. However, for the cost estimate, ANL-W
will use five ficld seasons to reduce the contaminant levels to levels below the PRGs.

10.2.6.6 Implementability. This alternative is completely implementable. Most of the sites are within
the ANL-W facility fences and would not require additional fencing to deter fauna or human access. In
addition, most of the sites are old ditches that have the contamination in the bottoms of the ditches. These
ditches can be flood irrigated to supply additional water necessary for crop growth. Areas outside the ANL-
W facility can be irrigated by using common piping ani the EBR-II deep well #1. The farming equipment is
commercially available and would consist of a mini traztor fitted with a drill, mower, and baler. The INEEL
has an incinerator on-site that would be able to accept >oth radiological and inorganicly contaminated plant
matter. Transportation to the incinerator would entail sing a puplic highway for approximately 15 miles.

10.2.6.7 Cost. The estimated cost for this alternative is identified in Table 9-1. The cost analysis for this
alternative assumes that no postclosure monitoring or care is required. Based on the fact that once the PRGs
have been met because the contaminats would have been treated to reduce the toxicity, mobility, and volume.
The costs of the in-situ phytoremediation are typically one-tenth of those common to excavation and disposal.
The cost estimate assumes that the PRGs would be me: after five field seasons. Note that ANL-W plans on
planting two or threc crops each of the field seasons. The alternative cost estimates are for comparison
purposes only and not intended for budgetary, planning;, or funding purposes.

10.2.6.8 State Acceptance. ANL-W beleives tha: the IDHW/DEQ will not have any major comments
on the use of this alternative at QU 9-04.

10-17



10.3 Comparative Analysis

The comparative analysis provides a measure of the relative performance of alternatives against each
evaluation criterion. The purpose of this comparison is to identify the relative advantages and disadvantages
associated with each alternative. The comparative analysis does not identify a preferred alternative, but
provides sufficient information to enable the selection of a preferred altemative by the appropriate decision
makers (DOE-CH, EPA, and IDHW). The following sections present the alternative comparisons relative to
each evaluation criterion, for each grouping of sites. Table 10-5 summarizes how each alternative satisfies
the RAOs identified in Section 7.1. Table 10-6 provides a narrative description of the relative performance
of each alternative for each evaluation criterion while Table 10-7 summarizes the relative ranking of the
altematives. Each of the following sections compares the rankings of each alternative for the radioloigally
contaminated soils and sites with ecological concerns. Each of the alternatives are presented in ranking order
from haghest to lowest.

10.3.1 Overall Protection of Human Health and the Environment

10.3.1.1 Radiologically Contaminated Sites. The primary measure of this criterion is the ability of an
alternative to achieve RAOs for the OU 9-04 sites. Alternative 5 would also provide effective long-term
protection of human health and the environment because the soils concentrations would be reduced to the
PRG levels. Alternatives 4a and 4b (conventional excavation and landfill disposal) are ranked second
because they do not remove contamination from the soils and only provide protection of human health and the
environment through off-site disposal. Alternative 3a is ranked third because it would prevent the exposure
of the Cs-137 for the 130 years but the effectiveness of these on the Ra-226 with the longer half-life is
questionable. The results of the BRA indicate that Alternative 1 (no action) would not prevent exposures
resulting in risks greater than 1E-04 and this alternative is ranked last in overall protection of human health
and the environment.

10.3.1.2 Ecological Sites of Concern. For the QU 9-04 sites with ecological concems because of
inorganics, the Alternatives are ranked in the same order as those of the radioligical sites. This ranking order
is Alternative 5 followed by Alternative 4a-and 4b, followed by Alternative 3a and finally alternative 1.
Alternative 5 is the only treatment process that is retained and would provide long-term protection of the
environment by reducing the concentrations of the contaminants to acceptable levels. Alternatives 4a and 4b
provide the protection of human helath and the environment because the wastes would be movedto an off-site
disposal area. Alternative 3a does provide protection of human health and the environment as long as the
integrity of the cover is maintained. The longevity of Alternative 3a is questionable after the institutional
control period has ended. Alternatives 1 does not meet the RAOs.

10.3.2 Compliance with ARARs

10.3.2.1 Radiologically Contaminated Sites. Comparison of compliance with ARARs for the
alternatives that are evaluated in detail is summarized in Table 10-6. The relative ranking of the alternatives
for the radiologically contaminated sites with respect to compliance with ARARs is shown in Table 10-7.
However, IDAPA 16.01.01.650, the Fugitive Dust Control ARAR, could apply to OU 9-04 sites, regardless
of whether or not remedial construction and/or operations occur, and would not be met by the no action
alternative. If toxic metals or organics were present in the fugitive dust, then IDAPA 16.01.01.210,
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16.01.01.585 and 16.01.01.586 are ARARs that would not be met because no controls would be
implemented. Storm water discharge rules would simi arly not be met. DOE orders limiting exposures to
workers and hypothetical future residents would not be met in the absence of controls.

Alternative 5 is ranked the highest because of the: non-evastve treatment of the contaminated soils
would result in no emissions of fugive dust. Alternatives 3a, 4a, and 4b are ranked equally, since all are
considered equally capable of achieving compliance th-ough use of engineering controls to meet the State of
ldaho regulations for controlling emissions of fugitive dust and toxic substances and other ARARSs.
Alternattve 1 does not meet the RAOs and is ranks the lowest for compliance with ARARs.

10.3.2.2 Ecological Sites of Concern. The relative ranking of the alternatives with respect to
compliance with ARARs is shown in Table 10-7. Relative rankings of compliance with ARARs shows that
Alternatives 3a, 4a, 4b and 5 are all considered equal 11 this ranking. Alternative 1 does not meet the RAOs
and 1s ranked the lowest.

10.3.3 Long-Term Effectiveness and Permanence

10.3.3.1 Radiologically Contaminated Sites. /lternative 5 would provide the highest degree of long-
term effectiveness and permanence, because the contaraination would have been reduced to the PRGs.
Alternative 4a and 4b provide the next highest degree of long-term effectiveness and permanence, because
contaminated soil would no longer exist at the sites. Alternative 3a would be effective as long as the cap is
resistant to erosion, and to human and biotic intrusion. Alternative 1 does not meet the RAOs and is ranked
the lowest.

10.3.3.2 Sites with Ecological Concerns. Lon:-term effectiveness and permanence is best for
Alternative 5 because the soil concentrations would meet the PRGs.  Alternatives 4a and 4b are ranked next
because the contamination would no longer exist at the ANL-W site. Alternative 3a is ranked next because
its long-term effectiveness and permanence depends on the maintanence and upkeep of the cap. Alternative 1
was ranked last because it does not provide any long-te:rm effectiveness or permancence for the ecological
receptors.

10.3.4  Reduction of Toxicity, Mobility, or Volume Through Treatment

This criterion applies only to Alternative 5 because it is the only treatment alternative that was retained
for detailed analysis. Oviously, this alternative would be ranked the highest for the sites with radiological
contamination and sites with inorganics that pose ecological concerns.
10.3.5  Short-Term Effectiveness
10.3.5.1 Radiologically Contaminated Soil Sit2s. The relative ranking of the alternatives with

respect to short-term effectiveness is shown in Table 10-7. These sites are not located near inhabited areas
and no public roads are in the vicinity. No significant mpacts to worker and surrounding communities would
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Table 10-7. Relative ranking of OU 9-04 site grouping remedial alternatives with respect to CERCLA
evalvation criteria. Ranking is from highest to lowest and only for those alternatives that meet the RAOs are
shown.

Radiologically Sites with Ecological

Evaluation criteria contaminated soils concerns
Overall protection of 5,3a=4a=4b, 1 5,3a=4a=4b,1
human health and the
environment
Compliance with 5,3a=4a=4b, 1 5,3a=4a=4b, |
ARARs
Long-term effectiveness 5,4a=4b,3a,1 5,4a=4b,3a,1
and permanence
Reduction of toxicity, 5 5
mobility or volume
through treatment!
Short-term effectiveness 1,3a=25,4a,4b 1,3a=35, 4a, 4b
Implementability 1,5,3a=4a=4b 1,5,3a=4a=4b
Cost 1,5, 4a, 4b, 3a 1,5, 4a, 4b, 3a

1 = No Action Alternative

2 = Limited Action Alternative

3a = Containment w/enginecred cover Alternative

3b = Containment w/native soil cover Alternative

4a =Excavation/disposal on-site INEEI. Soil Repository Alternati/e
4b =Excavation/disposal off-site private facility Alternative

5 =Phytoremediaton Alternative

NA = Not applicable.

= No significant difference between alternatives with respect to tae criterion.

be anticipated. Potential contaminant migration from surface soil exists in the form of wind and water
erosion. Alternative 1 is ranked the highest because nc activities would be conducted in these sites that could
potentially effect workers or surrounding communities. Alternatives 3a and 5 are ranked the same and higher
than Alternative 4a because the wastes would remain on site away from the public and the use of a public
highway. Alternative 4a is ranked slightly ahead of Al:ernative 4b because of its lack of rail transport to a
private disposal facility.
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For all alternatives, engineering controls would be used to minimize the exposure risks to workers.
Personal protective equipment and adherence to health and safety protocols would minimize exposures while
in the sites. For the Alternative 3a, existing clean soil and initial foundation layers would likely provide
sufficient shielding to reduce direct exposure of workers to acceptable levels. Environmental impacts are
considered minimal and result primarily from cap construction activities. Fill material placed as a cap
foundation would prevent contaminant migration to the surrounding environment in addition to providing
shielding for workers.

10.3.56.2 Sites with Ecological Concerns. The relative ranking of the alternatives for the sites with
ecological concerns with respect to short-term effectiveness is shown in Table 10-7. These rankings are the
same as those for the radioligically contaminated soils. The ranking order of the alternatives is 1, 3a =5, 4a,
and 4b. The reasons for the short-term effectiveness isalso the same as those of the radioligically
contaminated soil sites.

10.3.6 Implementability

10.3.6.1 Radiologically Contaminated Sites. 1iach of the alternatives retained for detailed analysis is
technically implementable. The relative ranking of the: alternatives with respect to implementability is shown
in Table 10-7. Alternative 1 is ranked the highest but it does not meet the RAQOs. Alternative 5 is ranked the
next highest because the technology uses commerciall; available farming equipment to plant and harvest the
plants. Alternatives 3a, 4a, and 4b are ranked the same because they will require the use of similar
construction equipment and applicable permits to complete. These permits would consist of safe work
permits, digging permits, radiation safe work permits, transportation placards, and applicable RCRA disposal
permuits.

10.3.6.2 Sites with Ecological Concerns. The -elative ranking of the alternatives for the sites with
ecological concerns with respect to implementability it; shown in Table 10-7. These rankings for the
ecological sites are the same as those for the sites with radiological contaminats. Oviously this is a result of
all alternatives that were retained for detailed analysis were applicable for both radiological and ecological
sites. See the discussion in Section 10.3.6.1 for detail:d comparative analysis of the alternatives.

10.3.7 Cost

The relative ranking of the alternatives for all sitz groupings with respect to present worth cost is
presented in ascending order in Table 10-7. The level of detail used to develop the cost estimates presented
in Table 9-1 is considered appropriate for comparing ¢ lternatives. Separate cost line items are developed for
the primary components of each remedial action alternative, such as monitoring; capping; excavation;
disposal; and reporting requirements such as remedial design/remedial action scope of work, remedial
design/remedial action work plans, safety documentation, and progress reports.

The level of detail presented in the cost estimate:; is consistent with the level of detail provided in the
descriptions of each altemnative. Additional details in the cost estimates are not considered appropriate
without supporting detailed designs for each alternativz. The uncertainty associated with each cost estimate
increases with the complexity of the alternative. Consaquently, the cost estimates developed for
Alternatives 4 and 5 have the highest uncertainty.
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10.3.8  State Acceptance

To date, the only comments ANL-W has received have been on the document titled the OU 9-04
Comprehensive Remedial Investigation/Feasibility St dy (draft) that was dated June 1997. These comments
have been incorporated or otherwise resolved prior to ncorporation into this draft final OU 9-04 RI/FS
report.
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